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Synopsis 

la this thesis, two types of repeated sequences, short interspersed repetitive elements 
(SINEs) in pigs and rnicrosatellite sequences in chickens, were molecularly cloned and 
studied their usages as DNA markers in genetic mapping and understanding of phyldge- 
netic relationship between closely related breeds. The data shows that SINEs and micro 
satellite sequences are useful tools for genetic analyses in livestock animals and poultry. 

Key words: livestock, poultry, SINEs, microsateHites, genetic mapping. DNA 
marker 
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mmmh^^%mmK^tmm^-ii~^^tm^iiA^fLc><>iyz> (cohemb 1990). 

§5® • £*9tttffttKMarofc'££K (it^a, *9#S«fc*L&, aiW&fcfc') ^#<«Sfi*i 
^KjBfc^® (quantitative traits loci, QTL) JiW^SO'hSfc^SiWiafK^® {KVv-» \Z 
3fcffi2ft. t}$,lzrS&&ikZ<r>&®*&HXWRb VC&$L-r*b%jLbtlX^& COlffl 1978). 

ci^ir-^gfl5eH^is-c-j±. •(H*ojSfe : foffili^BJIi-c*»). se^-t-ofcaKi'ftatk'C 
it<c<. m&&m&Mm&iz&^<&mimfci:zm&Li!> < ftt>tix£K duai 1978). 

* (3NRA 1996). S&fc, «lff^SHaA»V'a%ESfi3^2:XMi'£aeA)*?-«-«>1ffff 

ae^-*-Sri«i: LfcSSSfctt. -$U^-*-y •>* r-iS*fc (Marker-assisted selection, 
MAS, Smith 1967) tmSUXX^Z. £0>#f|£PSi: L"t, roiafrW^-a-KJ;^-Ci«Jifc$ 

Jt-<r«*^tzsn-Cv»4 (A*McK«A4Mctt««f*IS9llF« 1994). 

DNA * - £ C t *«. IllftOft V>S^MttHfHKK: £ o TSJgT?* S . t * L 

• dna ^ffl^-*-oaa«v»t<;^+fl--eA 

£«ja*fc7k£ttfl|£g»*f&E 1994). *fc*«MMf-ei± f &?M*l;:#& ! tODNA>|fc#£5Hfr 
tt*Uffcfcfcv^-C. ffiffifc£M*fctii&*ffl^*£i:;4<fiK-ca!>&. RFLPs (restriction 

fragment length polymorphisms, fflUfflffrg^fJ) *lMr>/*4 7*') a (Southern 

1975) £fliv*r&ajL. iilfWrr^rfTo-C^fc. L*U d^*fit*fflv^^&(0^«:wi!kac 
ti. &*.%%J3tmRW&%X-i>Z. *ZX- t (Bfffi^'O^flD^PCRffi (polymerase chain reaction, 

# «M * -*»MRI&; Saiki 1985) lfc*tttfcttJtfe4<K*tt3 *t« J: ft o fc. L 
fc* f oT, • ftftaftfK&MifcHtt&IC&Vt-Cfc. DNA a -0>£.^£pCR L 

4 (Britten t Kohne 1968). ftftUBftti, ^wSS^UioT, Y'; 2**11 Wt.h 

flKflMSFIfi. ^RWot-rXiao-C. IftFSL&tt (bp; base pairs) feffiJSS 
^•^rv-f hDNA4:%+bp^*^i?>m«8:S>n*S-*f-7'f h DNA icftttfeil*. f&fc 
SJKttS&ltnttK. K«lilffi«>*'f X|cj:oTttW.bp*»fe*jft$*t*SINE8 (short inter- 



spersed elements) fcft*n bp**«**ft* LINEs (long interspersed elements) 
* (Sin B er 1982;Willard*Waye 1987). C «.*»=. 

^MtSMfn^BN (Moyzis* 1988) ♦ . -^ D ^^^f^ 

S*E.«*4 Ata BW^Oon^ V DNA tt. $ >Lt 

fcfctt PGR *-M>*«MLfc*ff bp ttT«HM **. DNA * 

£<«JI»«ti:v.« (Weber 1990; lizdca 6 1992). «" *gj 

* 1987; Unstra* 1993; Salami *- 1994). *«***Jfc.*™g$i^ 
IB 2 3* ^-Sr(Dift^MJ£tSfie5lI (PRE- 1 B*0) <DJH»t«KI»«f 



* (Ltte, t Kohne 1968). aWtt«*^W.^Wb, 
*t* SINEs (short interspersed elements) t. bp*****"* LlNE S (lan g interspersed 

elements) fcfrl**** (SLwer 1982; Willard fc Waye 1987). ' ' i -^•,fc ^ - 

^: VOSDflfc * LT Alu «b.tort& 1981). A/u EMl 

(Salami* 1994) fc** ^ens^a^ 1^3) 
v>*. (Singer* 1987) A { MHC ^^^^^f^^f^Tt 

»=SINB.tJi^«U cn^PRE- 1 (Porcine ^^^"iVS!:* 

pre- i sswiwwaiMfftff^^- 
2.2 vmtxm 

22 1 -?9<r>¥J A DNAOS35S _ 
f-ir*>#liW)** <«*> *&. WUb-hift (1980) *)»«fl^f »A 
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2. 2. 2 \$iM L- fc8£sfj 

' WR** tt*#tt. SWaaJVT'J**— wWAttiM) Exonucleaseffl, 
Bean * ? U 7 .£ DNA # »J * ? - * I (Klenow fragment) {±S8M*tt8&0> 4> O «o 

2.2.3 Afli+yW^WtfK 

*y =f** H-f-Ktt, DNA^*« (Gene Assembler, 7t)^'>T) tfflvi'Ofc*** tfc. 

*KLfcsMJ=r**ni-f-Ki*. i5%#'jt*'j*t* Ky*-e***»«. BWWffXtOX 

> KfcEHR-*r*U y*«D4&2«»flt«Eluti0B/<S' , 7T- (0.5 M ft»T V*-^ A, 10 mM 
WmT*'s*J». ImMEDTA, 0.1% SDS) fcJOJfC. 37t T 3 W» y***- h Lfc. p 
v»-C, 14,000 rpm, 4tJ T5$HBit'fcL , t±ai*BlfcLfc*. (Sambrook *> 1989) £LJt 

2. 2. 4 DNA Bffi-OT -f V h ~*iWk - - - - .. .. , .... . 

"7" DNA it, Feinberg fc Vogelstein (1983) fl)?*/**^ «s*JBv*T "P*«Lfc. **** 
DNA*»B*+^5fl1iMMettLrt:ft. 6 £gjJ^fc* ? > ^A&^j^Jfc* V * 
H-*K (9yfA^?-fv-) £DNA*ffi-&U T -o^-e, [a-*P]dCTP* 

&Xr&mx?\s*f- K (dNTPs) ff^TT', DNA #«J * 9— if l\~ * *#ftR£ftffV». *P« 
S&DNASr-S-JKLfc. K * WW ^-f -tf- > b VKJBv»fc-frlfc* "J * -*P] 
ATP#ffiTtT-T 4 #y-**H-*K**- -IffcfWBS-irc. 5'*afaSr M PfilSSSU^: (Sambrook 
lb 1989). 

2.2.5 JECmSB^fl *r -S- tr -7* ^ DNA BrfrW* o-- >r j '. , ' 
t-T, En<iuist t Stenbers (1979) .O#*pifc4»ot, ?Ay7r-';t)lv»^^^ 

A?* r?'J-*fWBL : fc. T4*>t>, rfr-JrVADNAfclHIIRBMREco RI"C$0Brl£, 
7 y — i?s< Charon 4 A *> Eco RI 7- A fcjlJS & wtlS, in vitro "C^ A ^ 

7T-fSfi:IRi)aHfc On vitro *»W NMS?2 K«ftif-*TLB-* 

Y Y V-fV >, 0.5% -f-X I-x*^ h?? K l%NaCl, 3%Tif-, pH 

7.2) i:s5iL, m^x.5A^7r-y«07"9-^*^^. dfi^r^oyy a? y^') 

Benton t Davis (1977) (OTffctC U td { ot^ 9- ^'J *4 a > *trv>, 

(BA85, Schleicher and Schuell) *®S, ^v-^t^tfc^fc. "PfcSUL/.:?'? *V 

A DNA &yn-7Ufflv»t, 6 x$SC (Standard Saline Citrate, 1 * SSC (i 0. 15 MNaCl, 0.015 
M i'i'/KtMJ^A), 40%*^ArU', 5 xDenhartiK (1 xDenhartiEtiO.2% "7 Vita. 
\%T)V?XV fraction V , 0. 2% # 'J Vf — fc* U ■ ; K > , 0.2% Ficolt 400) , 100 (i g/ml Stt - -> 

yfg^DNA, o.i%SDS^T-e, 42t, -*^-f ry ^ -e-s^a >fiU5tffofc. ^-«>Si, 

^ri/H 2xSSC-0.1% SDS^ffl^-C. aft-C30*H, 0.1xSSC-0.1%SDS%fflV^ 
X, 42t r-30^Ki5fe^U, t-h?yt^7^-S:ffot. 

Utofc/^VH'UliV^'C. ^^O-i'A'^XWUDNAS-C*)*. t^Lfc. ^ 
Zfn-ftn&lZitW'fZ. *nmVU~7* YJ ADNA«:7'O-7 , (affli.^«0-C. ^TO^o- 



9A5r7 7-vU^n-i>y$^DNAfflfM-|:*rU-C, MVSL&'M (Bam HI, figitt, Oa 
I , Hin cH, H/n dffljfe J: l/Sma I ) frftffl*-*. tBSl-f* DNA Bf*^R3jl^flJBlS$?&Sm 
2M*«0ffltfftfcf£Efr*««>-C. (IfiJIS^ifiEISr^lRL.^ (Sambrook h 1989). IWRR63^«J® *■ 
Ifetz, * □ - - v ^ £ itfc DNA BfJt £#&Ofl]KP$<'>*&&-e <«*.«* Sma 1 1 Bam H I , H/n 

diufcHfo cm zm^xwikL. T/ro-xy^ts^i**^^. -fr*. -fn-tjua-x 

/ >~7V>\z-*-V>ray h U (Southern 1975), ADNA ^-TP-ytcfflv^^^ 7* 

y^-tf-^a >*1fo-C ( ®i/M©i£5//tA'£^tDNA&tt£&9&^i. *\47V¥4*- 

r^-^i^-tDNABffr^, 7*5 X 5 K'** pBluescript KS+* < tO f SK+ (Stratanene. Jft 
TpBS KS + &J:a f SK+) &DNA®rfr££i:fc^B£t:#&1-S^A'**n-->^ 

2.2.6 DNAia&gaflJOifcg 

E=?£Siiy»J fc-frtr pBluescript * o - VO&*SMW(s&. Exonudease I /Mung Be*m S £ 1/7 — 
•If^/^fA (#200330. #600041 43 IV# 600052, Stratagene) WV~a7;H:L?^^T^8 
L*. -e^))K3l*^W^0 2 - 1 iZ^L^. if, «fXDNABffr<0T7 7*o^-^-«!HCfca 
3 ' 3fc3»3SiHi£5!§ (pBS KS + IMt Sac 1 . pBS SK + T?£ Kpn I ) t 5 ' *Jfi»&tB6*S (pBS KS + 
•VltBam HI, pBS SK + Xfto I ) tfflv»-C7*9X? K*«lf Lfc. OV»^, 3"-5*exonu. 
cleaseiS1$£fto Exonudease I S-ffl^T, -#|6) -*« DNA 4?&89j3-ft?»3f Mung 

Bean*?l/T~lf*fl|v>t. ^fc^r&fl: Lfc- i*l*T4 DNA V #-^*jHv*T SeS£*§ 

Exonudease III/Mung Bean % 9 1/7- tf'^fA<?7^7 Lfc*«ot, 
Jt#*n-yo-*«lDNA*PI«Lfc. it*. o- v fc 2 x YT*« (1.6% /< 

?fHJ7hy, \% 4-X ? K l%NaCI, pH7.2) 4=*« L*C. 37fc if'—* 

ttftffCLftK, *><D300kJ * 3 tnlO 2 x YT L£. T - 

3> M13K07 * m.o.i (multipUcity of infection) -10-20 (phages to cells) ^SS2feS-£T. 37 "C 




02-1 Exonudease HI /Mung Bean % 9 1/7— tf i/^-f A 
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PEG/NaCliS?g£ (ao%*Vx*l^>^V3-A'6O00. Z.SM NaCD etOA.?, tltl5lMH 
r&£fcKJ:oT**»*7 (Sambrookfc 1989). tt**»fr#»fc * o 

THRU TE/<V7 7- (10 mM Tris-HCl (pH8.0). ImM EDTA) CftftL*:. :n*S 

(Sambrook £ 1989) . 

SffiJDNA v — fy+jr— (model 370A, Applied Biosystems) fl^-aTfrCLfci'VVi 
a^tt'CH»Ufc-*IRDNA4r»aifcL-Cfl|v»fcyf (Sanger % 1977) £ fro 

fcJte*»toi»6»&*ifc«£K5!<r. a>t^-*V7h (GENETYX) Srffi-pT&fca-fr-** 
Ctp^T, *r^o-i>^L*:DNAIfM-«>iEft«)aUSBW*fc3&Lfc. 
2.3 US £ 

±& Lfctffcfc J: oT, -Rafi»fl ftftt? 2-*<09-A f77- S^o-*, A (ft 6;2 kb)- *-JKF- 
B (&9.51cb) fcJSiRLfc. *«)«I»»*»B*IB2 - 2Cvtfc. "7 9V J J* DNA i k~f'o — "f 
Kfflv»fciMf v/W r'J r-f >«¥«fOS». HZ - 2-dPttHt'e»LfcDNA«««>BM!t 

J'*'* KfflB«t#^V»&fcJia**ifc. >n->A*»&Bam Hl/S/na 

I Kir* (M0.8kb), ^»-^B*»6H6icBWMr(«>Z.lkb) t £fco RI/C/a IB?* (ft 0.7kb) 
<0 3Ofl!> DNA U *0«ttKJI*ft« L*: (02-3). 3-otf> DNA Br 

)tt;f±. S"**^* 1 ; AKWUfcttO-, ft 5ft 230 bp cOSINEs (short interspersed elemeats) U. 
jMBSftaKBBai*. *W 6 Ctjft«fl<&J>»Cftofc (132- 3£J:tf- 4). DNA 
(GenBank) &3?*fr^fc fc ^ 6. i ft. & l± Singer <b (1987) ***LfcTRB- 

©C9PRE- 1 ffi?^*, jttSC-h.. DOS 1 — 6 (Domestic Swine repeats) fc Uii-a. DOS 

1-6 «>8&K?1**£. PRE- 1 E5l«)3^*5'*^SW*ftlltfc (02 - 5). 

DOS 1 — 6 BajlJffiE^AvMilBloDNAE^Jt^^^ov-^. 3 Vl**-!* V7 b (GENE- 
TYX) *«-»-Cit«Lfc. -5-<OiKS. DOS 1-6 HO** oi?-tt 68-8596 * fc. 
DOS 1 — 6 SrSingerfe (1987) #*»Lfca >*>+*Enfcttl*Lfcfc C*. n 3/- 
li70-84%T'*-3^. PRE- 1 BH«>15~74»B * ^JffflttT A/ > 
tRNA (68%. Keith 1984) , *s a 3 ^/<iW7/^i> tRNA (75%, Frendewey h 1985) 



A 



B 



BgiW 
Sm* X 
Bam III 
Jim d III 



r 



{faun HI / Sto.i I fragment 
£frrfU/^nl fragment 

Mmd 111 



ffmcU fragment 



Ikbp 



^^•mte>-- •^£^:fc^t*E^^ J P* , -*^^*• 



a^&f$E 19 



Hinc DlfiiH- 



I 5" -AACCAMCCCACTCCCAACCAtCACCTTCCACTTTCCCTCCCTCCCCnCCtCACTTCCTTAACCACCCC 

71 GCCTTTCCCCCTCACATCCTCCHGCTGACCCTCTCCAGAACTCCCCTGCCTACCCCTCTCATTACACCC 

1 4 1 CTACTCTGCCAACCTCCATATGCCCAGCACTGGCCCTAGAAAAGCCAAAAAAA AATAAAAAATAAAAACA 

2 \ I AAATGCTTATCTGAAGCTGCATATATAAGTTAATTAAAAAACCCAAGAeAGAACACATACCATCTACGGC 
281 ACCCACATCCTTCCCTTCATAAGCAAACTTCCAACTTTTTrTTTnGGTTTTTTCAGCCCCACNCtTCCA 

3 5 ! CCATATGCACGTTCCCAGGCTACGCGTCTAATCAGACCTACAGCTCCCAGCTACGCAACAGCCAA ACCAA 
421 TGCTAGATCAAACCCTCATCTGCTATCTAAACCAAAGCICATCCAATGCCCCATCCnAACCTACTGAGC 
491 aAGGCAAGGGATCGAACCCGCAACCTTATACTTCCTAGTCCAATTTCGTTTTTCTGGCGCCACAATAGGA 
S 6 1 ACTCCCCCnCATrtTTTTAAAAAAGTGTTCAAACGAAAAACATGACCCAAGATTCACACAG AGG AAATA 
631 TATCTATCAACCTATATACAAACATCACCCTCAATGCATCTAACCAAGAAAACTAAnCTGAAAACCATC 
70l ACCCTACCAAACTAAAAaGAATCWTATATAAAATGTACAGACnG'TTAAAATATATTTTCC^ 

771 ATCATAACATGTCTTTATCTTCTCCAAGATCCTCTTAAnTTCACTTCAGArGTCTGAAGTGACAATATG 

841 AAATCCTCCCATCAACTACATACAAATATTACCCAAATTTCAAACACTAAAA-rCAAAAAAGAATtACCCC 

9 , 1 cCAGCTCACTTAAAATGTCTArrnCTCCTCAAGAATACCTTCAACTTCCGTAGCAtATGAATCTACATC 

9 81 ATACTCTACTTCTTCAGTCATCTCCAGGAG AGCCTTTTCATCTTCCAACCATCGAATAGAnCCTAAAAT 

1051 GAACATCCCCCCAAAAAAAGGAAAAAAAAAAAAAAATCAGCACTCCCAATAACCCCCTAAGACACAAACC 

1 1 21 CAATTTACAAATTTTATGTTTTATATATACTCAACCATAC'ICAATATGGTGCTCTCTAAAATATTACCAA 

1 1 91 CCATAAAATATCTTTATTTACAAAGTAAAAnAGGAACATTTCCCTTAAArrTGAACACAAACACAGATA 

1261 TACT ACT AGGCTAAACAAGAAGACTTCATCTTATTTTTACACGAGAGGTTTGCCAGaGGGaATCAATCAA 

1331 acagaaacacacacacacacaccaatgaccacgataaatctagaaccctcaacaactatccctaaaacaa 
1401 agagagaatgaatataatagtaagtctgcaacttgaggcctctgcaacctagaacttgtaagTTatctgg 

l47 l AArrTCACGCCTCTCAGTCGTTGGCCCAACACCTAATCCTAAATTCTAAACArTACCTCTTCAACATnT 

1541 CACT ATAAGGGACCAATCCCTACCCCATTTTAGAAGACTCAAATCAACCACTAAATACT ACCTACTTGTT 

1611 ACTArrCATAAATACTTTAACGAAACCCTnATTCTTAACTCATnTACATATGTGGAATTTATGACTTT 

1681 CATTCTnAAGAATATCTGAATCATATCGATTAACAAGGTAAGATCATTCTAAATTAAATTTTTTCGATA 

1751 TAAAAATCCACATTTTCTATTTTTATGCAACATATAACITCACTTTTCCAAACATCAATCCAATTTAATC 

1 82) TATA ACCAGGCCATGAATCATCT ATT AGAAAACTATCCATCAATTAAaGTTCACACATATACACACACAC 

l 89l CAATATTTTTCTTTTCCnCAGCTATACATTAATTTTTTTTTTTTTTTTTCTCTTTttGCCTTTTCTAGG 

1961 CGCGTTCCCACCGCATACGCAGCTTCCCAGGCTAGCGGTCCAATCCGAGCTCTACCACCGCCTATGCCAG 

2031 agccacagaaacgcaggatccaagccacatctgcaacctacagcacacctcacagcaatgccccatcctt 
2101 aaccgactgagcaaggccagggattcaacctgcaacctcatggttcctagtcggatttgtt-3' 
m 2 - 3 Hin cH. Bam Hl/Sma IKlXfEco RI /Oa I fflr**)£2&E?<J 
*U.imi**>T»*-> tRNA(73%, Gamulin <•> 1983) !:*tay-^ti«iBM>C*o 

^^^PRE-l &W^*-< K^A*/iO«)3e-tt«)*J6«r1fofc. PRE- 1 &?>)^ 
*#»K**tt0>«Wl (A/ariable region) tm^^M (conserved reeion) ifi&ZZtfrh (® 

2-5), lfis^pRE- 1 &nv>4.®m*7*-™%^ K» h'W * * * 
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15* ccatcwacccccctctcckacctacaccacacctcaccccaacccccgattcttaacccactcaccaag 

7 5 „ 

, CCTCAAAACAAATTTTTATAATTACCAAnTCAACCCAAATAAATACTTTATCCCTAAACTAATATAATC 

AAGOTTtATTTCACTCCTTTTTTATTTTTACACAATTTTTCCCCACATAATTTTCACTCCTTTCTTGCCT ; 
, CATCATtACrTAAATTnAAATTTTTTAAATAAAATTATACACCAGGAAAACATTtAGCGCACAACTAAG 
GCTCAACATGGAAACTTGTGGAAATAGTTCA'TGCACACAGTAGATTGAAGAGC'nTTAAACATACCACCT 
CTTCTCTCTCTCACnGGTCCACATATGCAGACCTAGTAATTCTGAGTTCGCGCAAACAGTGGCATTCAG 
, TTCAGCTTlGTTCCATCTATAGTCTGTGACTCAAACCTAnAGAGTAAGTTAAAAATTTTAGTGTGTCTT 
„, TGCCTAAAACCAtAATAATGAAATAnGCATTGCnACAGTATATTCAmAGACTCTTTTGGGATAAAA 
«1 AAAGTCATTCAACTAAATACACACAGACGAAACCCAAAGGArrtGTTCTAAAGCTACTATAACmTTAA 

70, GAGCCACTGTACTGGAAAGTT^YCATCf AGGA ' 
7? , TCACTGCAGCAGCTTGGGTCACTGCTGCAGCTCAGATTTGATTGCTGCCCCGGG-3 , 

71 CATAAtmAAATGAAAAGTATACATTCTGTCTCCAGGGAAATCACTAGCATCCtCnGACTTAAAAAGt 
„l TACCCITCGAG'ITCCCTTCATGGCTCAGTGGTTAATGAACCCGACTAGtATCCATGAGGATGTGGCT'tCG 

tn atccctgctctcactcactgggttaaggatccagtattgccgtcaactgtggtgtagctcatacatgcgg 

281 CTCGGTCtGCCATTGCTGGCAGCTACAGCTCTCAtTCACTCTAGCTCGGAATCTTCATATCCCCGAACTC 

35l TGGCCCTAAAAAGACCAAAATACCAGTTCCCAKGTGGCACAGTGGTTAACCAATCCAACTAGGAACCAC 

421 GAGATTGCGGATTTGGTCCCTCGCCTTGCTCACTGGGTTAAGGATCCGGCGTTOCCGTGAGCTGTGGTAT 

49, AGGTCCCAGATGTGGCTTGGATCCCGCGTTGCTGTCGCTCTGGCTTACGGCACTCGCTACGGtCCCATTA 

561 GACCCCTAGCCTGGGAAACTCCATATGCCTCGCAACCACCCCAAGAAAtGCCAAAAAAAAAGAGACCAAA 

-„1 ATAAATAAATAAAGTGTACCCTCTCCCAAATCTCTCAAnTACATGTAATGGGTAAACTnTTTTAATGA 

70, TAGACCTTTACA ATCTtAAAATCTHATCGAl- 3' ■ j 

0 2-3 

m Trao*^^y^*«:9«>3is-*tt. 

t k w=*v-c. pre- i B a?^vy^;w±^^n^fc. 

TvTZwk (Daniels t Deini g er lW«tt^"« tRNA 
1985) *^«BI (HI** " tRNA U (Daniels t Deiniger 1985 ^ J 

(Jagadeeswaran 6 1981), *©**MU«***'*a v *- (1 " 4) * 

I 





0.5kbp • , 

L — > 

DO S 1 ////tell 

4=1 Mb c II fragment <==J 

DOS 2 

DOS 4 ' 

<ta , I 

I ^ » gam Hl/Siral fragment ; 

Sam HI 1 

DO S 5 DO S " " ~ ' " 

f f~ | T Bco RI/Cfa I fragment 

*»« ■ aI 

tOMD CAGAAAA-C OA— TO- T-- T ~-a-"-- -I C—~ ™ 

10OS21 C T-.-Tt^ CAGAAAA^ . A „ r~ 'A- — * CV 

iwssi - T*I ,„ T „a * — 

U0S4] ... T ... c T-T A" T" • w " 

(0OS51 fc T T— A— "T ^ ^ fc -C — — A--T 

(DOSS) —-—-A - 

ATftufTc TcccoTACttC cmcggctac niffiTWH' r-* ccct ™ 

MTWCGTGA OCTCTQGTST AGttTCttCAGA = m ATCCTOCOTT GCrGTOG CK !«» 

:: a ::::: t : : r -ir.:z - - c- - c 

- — t— c — — — — AT t— * 

* zv-~- .-..c — t M — ■» G _cc 

OTffl^" TCC ATATGCC «AQaIQTfiC aATAAAAAAt" mUKUM 

t— — - gaaaaa ********* mm 

" * I",!::;.!! . T0 --AAC-C ABAAAA GGCAAAAA6A OAAAAAAAAA AAAAAAAA 

y T .... A — — ••«■ ""AAAAAO ACCAAAA AA6AGACCAA AATAAATAAA TAAA 

T_ T tT / AA6CAG CCCAAOAAAT GOCAAAAAAA AMMWiM * 

-•-"A — -IC 

■ , PRE-1 ™«=>>*^*W*DOSl-« «»WI ^ ^^^^ 

k, wwr-i r**-* • pr E : , ffi5 , rosf *23o ta . r^- 
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PRE— t consensus 
bovine 

0, mel anog&ster 
S. potnbe 



20 30 40 SO BO 70' 

gtggcgcagtggttaJcgaato 

*tttttt* ttt ** ** <* **** * ***** **** ***** **** *** 
GTGGCGCAATGGATACCGCATTGGACTTCTGATTCAAAGGTTCCGGGTTTCGAGTCCC-GGC 

******** *** ***** ** ***** * * ** ** ** » *• ***** *** **** 

GTGGCGCAATGGATAACGCGTCTGACTACGGATCAGAAGATTCCAGG-TTCGACTCC-TGGC 

***** ** ******* * ***** * * ** *** ** * »« ******** **** 

GTGGCCCAATGGTTAAGGCGCTTGACTACGGATCAAGAGATTCCAGG-TTCGACTCC-TGGC 

2-6 PRE-1 WIO 15-74 »B«ll»B5lfc. * *H*T JU*i V tlNA. ^^^^.aO 
T > tRNA *5 1 OW*©T IHF— > tRNA Oi&3SlE?>I*>Jt*2 




M H L w Dhumobo 



@2-7 

T* K sxDaahanK 100 11 g/ml JEt!fe— v > DNA, 0.1WSDS) SrfflVMT, 42t «-tttrofc. 



10*) /3 x10 s ) xl00%) ^A^ifc^f** 1 -^- 

b A/ U BB91I«. ftStt30Q"bp." >^p4 Kr/ AAfcO 0.27~1.0xia-=ili-ff*-r* 
SINES -C*& (Rinehart* 1981). M» tBflUi. * , DNA#ffl-*-*-t L 

h»«««ill*«t*«**.rv44 (ilzuka<b 1992). PRE- 1 BMfc AJu &*]«>&Siii 
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?»««■£*» (pre— i M) ««ir-*-t^ 



3-1 * * ««.^oma «wit± *rPCR-SSCP (Polymerase Cliain 



" lilt 1 " *" 



r A 
r A* 

r A 
s- A' 




r A 
A' 

3- A 
.P A* 



s 'nim i|i||||||| » | " |||1||i '' : 



A* 



y B 

,5' B' 



(— 3*£fflDNAI=-f*) ¥ 






A' I 7<y%IW 



13-1 ?cR-sscp&wm® 




3.2 tmfc^a 

32 1 ~f f ¥ J DNA _ -yjf^.-* ^g_}ryY-, 

1989) *jm,»-C*V*DNA 

»»*fc*W*e#«l-*: PRE- 1 m ^tl^ll 

£3-1 pHE-lftJWWB^PCR^^^^" 



1 . DOS 2 



5' - CT AAAAAGAC CAAAATAGGA - i r 
S'-TGTAAATTGA CACATTTGGG -3 

5'-AAAATTCTCT TTAAAAATCA TCTCWOOA-3 
t'-GAAATCCCAT TGGTATAACA CATGA 3 
.. taUbi » J-AgCCAGWAC tGACTCTAC* AO*-- 



3 . DOS 6 

4, heart calpastatio 



6 . relaxin 



^r^rr 60 ^ 

55*C 
60t 

64"C 



5 -HOl/flftV-lvv-n ~ 

r-ISSSSt S a tc c ct g c: 3 3- 

^coprou-n A.CTTGAGTAT GGAAC-3' 

apctipop^B |:^ A ^CA6 ATAAAA6TTT CAGAG-3 ^ 

TGF|(ft*n*. 5"-GACTCTGATA ^CCACTT TAA ^ 

nrr-rtHfrmr^ ^-n/VATTATTCC CTTAACCACT_ft. . __ 



#3-1 PCX^***_ 
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SOng 
25pmoles 
200 
10 mM 
80 mM, 
1.5 mML 
S00|/g/ml 
0.1% 
0.1% t 
1 unit 



79?} ^ DNA fc--/?^- 

■79 4"*— » , », fcdNTP 

dNTP (dATP, dCTP. dGTP. dTTP) *<>9% 

Tris-HCl (pH8.9) 

KCl 

MgCU 

*j*f%m^ xv (BSA) 
Triton X- 100 

• — • ■ _ r V- ij y ? (2*). 

PC***.!**. 

L T^^! „!*■ «tt«t (0.01« * y yT/ w mrA) 'SO**** 7 

0.05XTBE UxTBEJiSOjnM 5 »«M«Uft*. ^ 

mm) ftffl^. 50 ^ --^r* 

bp (19.6P8), ™bp (H.3PS). 6»b» • 210bp(s . 9pg ,, ,e2bpaOM). » 

wbp(u.iH». 335b ' (6 ' 2p8) ' fr^2»bpt^'^ r#»»«* ■«'- ,) - 
bp (!.•»>. m>w->«; <o.esp«W 



XT?-? 
l 

2 
3 



8 
9 



(0.075%JjcBMW-f''J'* A) 



(0.075%vk«1K+^'^ A « 
0.25% T^*-*^*. 
20mM$BSSfR) 

(0.005% * X>». 

(o.o75%*.eS'itth , ;'?A) 




45 

5#x 3 @ 
30» 

15 «• 



5#x 3 Bl 
5# 



5 

10 JHSLh 




60 DNA t * *•* • 

i Ba«>4*ta<* (DOS2.^ rave' *»*©«w*»** fc - 



— A — 



M 



H L W D 



v w :-:-i" »-< 




t 5 it..- 4 .; 
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6 
7 




3-3 pre- i b*w>pcr-sscp*si d; r*o»f * 



□ o 



2 > jgr 

4 8c:/: 




Jfrt MU*9 ML15D MUfti MUM ■ 





1X13-4 



B 3-5 HS-4«>SSCP»W«*««>«* B 

1-D0S2. 2 .DOS5. 4 V**' 

9: TGF/J 



DNA 
A* 
DOS 




WWttB (DOS 2. D0S5. tt^MjWW"' 



3.4 



Switzer* (1979) "^^^Ji iW8 «««^»» 
*W««tW. Oakley *> ^ ***^- <^ U ^ 



A 



OH" -H9O NH^"*" '. + v 

^ A g (OH) _^(Ag 2 o:^r [Ag(NH 3 hl ) 



OH" 

^ iS7C 
Ag 

B 

Ag+ ^1 Ag(OH) fi(Ag 2 0^: lAg(NH 3)2 r) ; 

OH" 



Ag 




y l_ tmvta m.ast^*!!***^* (Cheng £ Crittenden 
4.2 , : . 

H8$iL*: (Sambrook h 1989). 
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4.2.2 



JT-Zl PEG/NaCl Sift* * v*-c*«* * f « t «e*fc. tw* sooxi *> W 1 
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ATP . <^mm»^ «r ^-t???: 



tt a! pfu polymerase 
11 ^(CA), +dNTP 




TV 



Mung bean 
nuclease 



fl[ ^ T4ligase 
(CA>, 




/ N 



/ 



/ 



Transformation 



134-1 



IV : Mung bean * * V- 7 




8£ 

4.2.5 ^^^T^^^^ .mi^lxTTWiilit 
-C, arc*-***** 1 -*- UmMEDTA, 25mMTri S -HCl, 

- «u 371c x- so v**-r ^ t „ t * 



fi<7)99.5%^*> / 



fc. U.OOOrpm. ^X-IO^U^^ 



4-2) 



4.2.6 DNA**KW«>** ^H^f^^K77*^T) ^ 

4.3 Id * ^-m^YvY'^^***-*' 9 *^***'*^ 

fc* (Ostranderfc 1992: Karagyozov ft MM • W» .^ ffli7 PI^«» 
.j^OntffODNAO^^ ^ bstrander M1992) 
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•••.•.=•.-.'• W -W... . _ ;... W ,.4-.. .... 




sds -*iiv»"C.5oT: ■eso^Bwfrf— ""^^^ i 
«f*-ei» 300-500 bp i» bT^W****^ * » - 

UfcpCR-ScriptSK (+) ^L' D "V*ftf-tt«OpCR-Script SK 




1 

2 

3 

4 

5 

6 

7 
8 
9 



10 A(CA)..C 



20 
21 
22 
23 
24 
25 
26 
27 
23 
29 
30 
31 
32 



11 

12 (CA). 

13 AtCAU&A* 



Pri mer design 

Yes 

(CA)» Yes 

(CA)u Yes 

CAi(CA)« yes 

(CA)» Yes 

(CA)bC Yes 

(CA).C Ycs 

(CA)» Yes 
(CA).G(CA)- Yes 

(CA). Ycs 

Yes 

(CA)« Ycs 

Yes 



14 

15 A(CA)u 



Yes 

A(CA)» yes 



16 (CA)., A,(CA)> 

17 (CA)»C 

18 CA,<CA)*C 

19 AC«(CA)» 



Yes 
Yes 
■ Yes 
Yes 
Yes 

(CACT) : (CA).o 
A(CA)«A. , 

(CA)hA» I Yes 

(CAC> 5 G(CA). Yes 

(CA).&ICA>. N<J : 

ACCA)i C(CA)n A Ye ' 

CAj CATA(CA)b Yes 

A(CA)» C ^. 

(CA)„G(CA)» y ^ 

(CA)« N ^ 

(CA) « Ai Y ^ 
(CT),(CA).GA(CA)«C 
Mean continuous repeat length 

13.1 — 



•s* T" 119921 
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nMA Srf digested 

DNA » «rR.Scriot vector 

Fragments pCR-scripiv« 

-=r GO 



/ / ligase ^ 




<5 os< 



SfcL-Cin vitro "P, . ^jft^ft^flgi: Uf- ^ 
triphosphatase K*o^<^^^ 

fflLfcfl* ^ng fc Crittenden 19M 0 JJig|1Jiltt a^****©*-*** 
tt |W*ik»=J:o-C. Muni ^ 




vr *iz* t' 

£i ***** 

L*<PO.«" < ,J ^*££" V 'J V J A PNA **. 300 

B5S T<7a*T?oo^^-*-*« , • ^ - 
ItllZ ^ ^> ** 

*MU. 

5.2 ««». 



^ ,., aawl ». 



fc»**: 
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ca*o. au, ^■V- , ,^t 

TTCCCCTCCTTCCCTACCTTCCCCTCGTCCTCCCCCATC-3 , , 

CCMCGi\GCCAAACCATATCCCAAAGGT-3 - .! 



ca.: 

5' 



CA26 

5' 
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£5-1 



• 



f'y ^ 

llMdATP. dCTP. dGTP. dTTP) I*** 

Tris-HCl (pH8.3) 

KCl 

MgCU 

^T-l"" ELMER) 



#dNTP 



50 tig 
25 pinoles 
100 /i M 
10 mM 
50 mM 
LSroM 
0.001% 
0. 025 unit 



y JflUUjU CACACACAC ACACAC A ~— ^ oTGTaTGtOTOTOTOT— -$B&$ 

£f*&* S — rSTCTGT<5TGT<3TGTGT-j3JfflIES' 



* — 

*. y y jnHgS CACACACACACACACACA 

x ]H ml C ACAO AC ACAG ACAOA — - 6TG T G TOTOT0T0*r0T0T — WHIT *' 

GTOTOTGTGTCTaTGtT^JUn 5 ' »' 



. cacaCaCacacacaca— 

- GTGTGTOTGTGTGTST- 

« cacacacacacacaca- 

- QTGTGTGTGTGTGTGT- 



* _ cacacacacacacaga~- — 

, eTGTGTGTGTGTGTGT— 

caoagacagacacacaca- 

_ — GTGTGTGTGTGTGtGTGT - 

<|£tfcT 0 *J A*T i K y 
<CA) B £ • 




mil 
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\ ffnr 






JY 


sal 




A 








A. 


sal 




A - 


/V, 


(Sll 




«iw«"^i^y ) jj il * ,,t1 "' 



£Nei (1978) ©*ftH*W*^ 

tu;,,-c4i«Lfc. ****** 

©Rogers (1972. !>.)«>* 




©Nci (1983. - 

®Nei (1972) < D *> 

"'"""SET f f^U*' 
h r ** v ^. *»*»** (SneathtSokal 1973) W 

* i-mn&ii)***!?*"*- *-«* (E-6». ^ ffl6, 1SM; 



fragment 



(W) (Z0) ?5 3* £ Si M t4rt C4E1_ 
[38] t403_ t44l [3?L l««L 




»12* 



» 



ms set 



CA 14 
CA 20 
CA 21 
CA26 
CA 29 
CA 57 



h (CA 14) 
h (CA20) 
h (CA21) 
h (CA 26) 
h (CA28) 
h (CA57) 



0.323 
0 

0.747 
0.383 
0.491 
0.457 



0 

0.508 
0 

0. 600 
0,450 
0,631 



0,400 



0.579 

0.658 

0. 169 

0.693 

0,274 

0.241 



0.635 

0.690 

0.607 

0.542 

0.466 

0. 063 



0.321 

0.637 

0.571 

0. 174 

0.444 

0.286 



0,591 
. 0,448 
0.331 
0.248 
0.434 
0.297 



^365 0,436 0,500 0.406 



0.649 
0.420 
0. 656 
0.518 
0 

0.431 



(ft fiw/fiuf 

mm (ss&L 

0.667 0.414 
0.488 0.507 
0 0.383 
0.254 0.496 
0.082 0,082 
0 o : _ 



^392 0.446 0,249 0. 314 




1 2 3 

***** 



o 

0. 

o 

0 
0. 
0. 
0. 

0, 



587 
609 
509 
427 
388 
510 
460 
416 



0. 654 
0,526 
0. 554 
0, 549 
0.548 
0.672 
0. 645 



0.373 








0.426 


0.403 






0.465 


0.419 


0,124 


0.395 


0.517 


0,523 


0.424 


0-617 


0.576 


0.625 


0.642 


0. 615 


0.492 


0.660 


0.675 



0.161 



R5- 5 



au^(5fc&) 



0.514 
0.559 
0.374 
0.267 
0.232 
0. 444 
0. 398 
0. 365 



0.611 
0.484 
0.457 
0.376 
0,514 
0.554 
0.505 




m U983 ) flffttWtW 1 ". 



0.343 
0.304 
0.400 
0.458 
0.601 
0.647 



- 6 7 8 



0.283 
0.352 
0.420 
0.499 
0.387 



0.057 
0.342 
0.571 
0-582 



0.370 
0-614 
0-610 



0.636 
0.724 



0.082 




1 2 3 

rata fe&mg swum 




Rogers (»72> 




4 



waft** 




i E " " ..... . 



1^5-6 Nei (1972) 

^.-■C *!fc:£"Ct±D« (Rogers 1972) ^ 



rtfWft-Cl*. ****** 




sKtssrssassssRs: 

WDNA^-*-*^^^* 0 *" **** * i 

(6.5%). pe-ffc(2~8X10'=>^-) ^ * U , 

fyTwilM denaturing ^dient g el -i*^^ J^V. L993 ). DGGE 
^(te^ratore^dieatge! electro^ 



»12» 




46 W . ,v ,M 1993) mZbli. ®%&mM%*™ 



^HDNAOWt U/Hin dB ' **** 

■Ct»WHtC*f = i#«**ftT» 0 (Chew * CB»n4» ^ ^ 

meiw**. DBA*««»^*A^ ft 

ftww ? * ™ K v % 9 a \ DNA - 



»tc^ (Andean ^^M#^^ 



48 ** 



$a ii * 

(polymerase chain reaction. «M * ^ ^ u 

SINEs (short interspersedelemente) ^ ^^S^, 

wm ^.vt«a ^^il^owDMA*^'* Singer^ U987) 

® r ^ifi> tRNA fc**o v-0»v »w TTu- 
PCR^SSCP (Polymerase Chain * ^ 

( cA).. v «- > **« ; 

7l> iji;^-C, Ostranderfe U9W 

»Ufc. ****** pCR-Script (Stratagene) «**-*«BWke** 

(SHMCWKft**. XL 1 

(T^A^^ "^^^«,«-** DNasel^aseA^U 
®»W6*L.fcXLl-BlueMKF* * 

^Tw^A^n-^in vitro ir*ir*«««J»^ 
^^u-io-C, T<****7<f VDNA - ,^,,_( (CA). -enriched h- 



***** %.mmm^- mm*. »• 
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, ». KMEs) in pigs and microsatellite «• 
„ M mic library «». ^ * ^ „ OT subclass * „ d . „,„. 

Chair. »-»»- &n * S ™ PSE- 1 ««*«■ were ^, „«. detected * 

pCR-Scnpt V€Clu . . h h i per phage and smgie precipe 

tation step. Dl»asei au mixture. Toe ssm n. thermostable 

„A from «• «•*« ^ U- <CM» -^"^C- — 

DNA polymerase. SuoMQ»e " » ^ ^ S1 -B«llllt» » hste idia»io» 

analysis using (CA).« «ib.aw 
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